THE 
BIOLOGICAL 


PUBLISHED BY 
THE MARINE BIOLOGICAL LABORATORY 


Editorial Board 


ROBERT B. BARLOW, JR., Syracuse University 


WALLIS H. CLARK, JR., University of California at 
Davis 


DaviD H. EVANS, University of Florida 


C. K. GovinD, Scarborough Campus, University 


of Toronto 
JUDITH P. GRASSLE, Marine Biological Laboratory 
HARLYN O. HALVORSON, Brandeis University 
MAUREEN R. HANSON, University of Virginia 
RONALD R. Hoy, Cornell University 


SAMUEL S. KOIDE, The Population Council, 
Rockefeller University 


FRANK J. LONGO, University of Iowa 


CHARLOTTE P. MANGUM, The College of 
William and Mary 


MICHAEL G. O’RAND, Laboratories for Cell Biology, 
University of North Carolina at Chapel Hill 


RALPH S. QUATRANO, Oregon State University at 
Corvallis 


LIONEL L. REBHUN, University of Virginia 


DorotHy M. SKINNER, Oak Ridge National 
Laboratory 


JOHN D. STRANDBERG, Johns Hopkins University 


JOHN M. TEAL, Woods Hole Oceanographic 
Institution 


J. RICHARD WHITTAKER, Boston University 
_ Marine Program and Marine Biological Laboratory . 


GEORGE M. WOODWELL, Ecosystems Center, Marine 
Biological Laboratory 


SEYMOUR ZIGMAN, University of Rochester 


Editor: CHARLES B. METZ, University of Miami 


JUNE, 1984 


Printed and Issued by 
LANCASTER PRESS, Inc. 


PRINCE & LEMON STS. 
LANCASTER, PA. 


¥ 
4 
ll 


The BIOLOGICAL BULLETIN is issued six times a year at the 
Lancaster Press, Inc., Prince and Lemon Streets, Lancaster, Penn- 
sylvania. 


Subscriptions and similar matter should be addressed to The 
Biological Bulletin, Marine Biological Laboratory, Woods Hole, 
Massachusetts. Single numbers, $13.00. Subscription per volume 
(three issues), $32.50 ($65.00 per year for six issues). 


Communications relative to manuscripts should be sent to Dr. 
Charles B. Metz, Marine Biological Laboratory, Woods Hole, Mas- 
sachusetts 02543 between May | and October 1, and to Dr. Charles 
B. Metz, Institute For Molecular and Cellular Evolution, University 
of Miami, 521 Anastasia, Coral Gables, Florida 33134 during the 
remainder of the year. 


THE BIOLOGICAL BULLETIN (ISSN 0006-3185) 


POSTMASTER: Send address changes to THE BIOLOGICAL BULLETIN, 
Marine Biological Laboratory, Woods Hole, MA 02543. 
Second-class postage paid at Woods Hole, MA, and additional mailing offices. 


LANCASTER PRESS, INC., LANCASTER, PA. 


4 
| 
iv 


CONTENTS 


No. 1, FEBRUARY 1984 
INVITED HISTORICAL REVIEW 
LENHOFF, HOWARD M., AND SYLVIA G. LENHOFF 


Tissue grafting in animals: its discovery in 1742 by Abraham Trembley 


as he experimented with hydra 


BEHAVIOR 


BREWER, ROBERT H. 
The influence of the orientation, roughness, and wettability of solid 
surfaces on the behavior and attachment of planulae of Cyanea (Cnidaria: 
RA’ANAN, ZIVA, AND DAN COHEN 
The effect of group interactions on the development of size distribution 
in Macrobrachium rosenbergii (de Man) juvenile populations ...... 


DEVELOPMENT AND REPRODUCTION 


BENAYAHU, Y., AND Y. LOYA 
Life history studies on the Red Sea soft coral Xenia macrospiculata 
Gohar, 1940. I. Annual dynamics of gonadal development ........ 
BENAYAHU, Y., AND Y. LOYA 
Life history studies on the Red Sea soft coral Xenia macrospiculata 
Gohar, 1940. II. Planulae shedding and post larval development .... 
Mc! DEN, CATHERINE S., MARGARET J. MCFARLAND, AND LEO W. BUSS 
Biology of hydractiniid hydroids. 1. Colony ontogeny in Hydractinia 
MITA, MASATOSHI, AKIYA HINO, AND IKUO YASUMASU 
Effect of temperature on interaction between eggs and spermatozoa of 
SUBRAMONIAM, T. 
Spermatophore formation in two intertidal crabs A/bunea symnista and 
Emerita asiatica (Decapoda: Anomura) 


ECOLOGY AND EVOLUTION 


FELLER, ROBERT J. 
Dietary immunoassay of J/yanassa obsoleta, the eastern mud snail . . 
HOLBROOK, M. J. L., AND J. P. GRASSLE 
The effect of low density on the development of simultaneous her- 
maphroditism in male Capitella species I (Polychaeta) ............ 
KEMPF, STEPHEN C. 
Symbiosis between the zooxanthella Symbiodinium (=Gymnodinium) 
microadriaticum (Freudenthal) and four species of nudibranchs 
MARCusS, NANCY H. 
Variation in the diapause response of Labidocera aestiva (Copepoda: 
Calanoida) from different latitudes and its importance in the evolutionary 


11 


22 


32 


54 


68 


78 


96 


103 


110 


4 
= 
= 
: 
127 
v ; 


vi CONTENTS 


PHYSIOLOGY 


FERGUSON, JOHN C. 
Translocative functions of the enigmatic organs of starfish—the axial 
organ, hemal vessels, Tiedemann’s bodies, and rectal caeca: an auto- 

KITAMURA, AKIO, AND KOICHI HIWATASHI 
Inactivation of cell movement following sexual cell recognition in Par- 

MANN, ROGER, AND SCOTT M. GALLAGER- 

Physiology of the wood boring mollusc Martesia cuneiformis Say . 

MATSUI, TAEI 
D-galactoside specific lectins from coelomocytes of the en Urechis 

MILLER, TIMOTHY K., AND JACK LEVIN 
The effects of multiple injections of bacterial endotoxin on blood co- 
agulation in the toadfish, Opsanus tau .................0.00000- 

MILLS, CLAUDIA E. 

Density is altered in hydromedusae and ctenophores in response to 

MILLS, CLAUDIA E., AND RICHARD G. VOGT 
Evidence that ion regulation in hydromedusae and ctenophores does 

OKADA, YOSHINORI, KIYOTUGU S. IWATA, AND MAMORU YANAGIHARA 
Synchronized rhythmic contractions among five gonadal lobes in the 
shedding sea urchins: coordinative function of the aboral nerve ring 

QUACKENBUSH, L. SCOTT, AND MILTON FINGERMAN 
Regulation of the release of chromatophorotropic neurohormones from 
the isolated eyestalk of the fiddler crab, Uca pugilator 

WILBUR, KARL M., AND ASENATH M. BERNHARDT 
Effects of amino acids, magnesium, and molluscan extrapallial fluid on 
crystallization of calcium carbonate: Jn vitro experiments 

WOLKEN, JEROME J., AND ROBERT G. FLORIDA 
The eye structure of the bioluminescent fireworm of spseaieins Odon- 
tosyllis enopla 


SHORT REPORT 


CUMMINS, DEAN R., DE-MAO CHEN, AND TIMOTHY H. GOLDSMITH 
Spectral sensitivity of the spiny lobster, Panulirus argus 


No. 2, APRIL 1984 
INVITED REVIEW 


JEFFERY, WILLIAM R. 
Pattern formation by ooplasmic segregation in ascidian eggs 


ANATOMY AND BEHAVIOR 


DOMAGALA, PETER, AND H. GHIRADELLA 
Structure and function of the terminal abdominal appendages (pygy- 
podia) of photurid firefly larvae ..... 
PURCELL, JENNIFER E. 
The functions of nematocysts in prey capture by epipelagic siphonophores 
(Coelenterata, Hydrozoa) 


140 


156 
167 


178 


189 


206 


216 


228 


237 


251 


260 


269 


277 


299 


| 


CONTENTS 


DEVELOPMENT AND REPRODUCTION 


SCHOENMAKERS, H. J. N., M. J. GOEDHART, AND P. A. VOOGT 
Biometrical and histological aspects of the reproductive cycle of the 
ovaries of Asterias rubens (Echinodermata) 

TALBOT, PRUDENCE, AND RENEE HARPER 
Abnormal egg stalk morphology is correlated with clutch attrition in 
laboratory-maintained lobsters (Homarus) 

WADSWORTH, PATRICIA, AND ROGER D. SLOBODA 
Modification of tubulin with the fluorochrome 5-(4,6-dichlorotriazin- 


2-yl) amino fluorescein and the interaction of the fluorescent protein 


with the isolated meiotic apparatus 


ECOLOGY AND EVOLUTION 


GOLDBERG, W. M., J. C. MAKEMSON, AND S. B. COLLEY 
Entocladia endozoica sp. nov., a pathogenic chlorophyte: structure, life 
history, physiology, and effect on its coral host .................. 
O’BRIEN, JACK 
Precocious maturity of the majid crab, Pugettia producta, parasitized 
by the rhizocephalan barnacle, Heterosaccus californicus .......... 


PHYSIOLOGY 


ANDERSON, PETER A. V., AND WALTER E. SCHWAB 
An epithelial cell-free preparation of the motor nerve net of Cyanea 
CARROLL, SUSAN, AND RICHARD S. BLANQUET 
Alanine uptake by isolated zooxanthellae of the mangrove jellyfish, 
Cassiopea xamachana. 1. Transport mechanisms and utilization .... 
CARROLL, SUSAN, AND RICHARD S. BLANQUET 
Alanine uptake by isolated zooxanthellae of the mangrove jellyfish, 
Cassiopea xamachana. Il. Inhibition by host homogenate fraction .. 
WHEATLY, MICHELE G., WARREN W. BURGGREN, AND BRIAN R. MCMAHON 
The effects of temperature and water availability on ion and acid-base 
balance in hemolymph of the land hermit crab Coenobita clypeatus 


SHORT REPORTS 


ADAMS, JAMES A. 
Pattern regulation in autografts of Hydra oligactis: positional values 
BROOKBANK, JOHN W. 
H1 histones of adult tissues of the sea soci Strongylocentrotus pur- 


No. 3, JUNE 1984 
BEHAVIOR 


SEBENS, KENNETH P. 
Agonistic behavior in the intertidal sea anemone, Anthopleura xantho- 


328 


349 


357 


368 


384 


396 


409 


419 


427 


446 


452 


vii 

| 
|_| 


Viii CONTENTS 


BIOCHEMISTRY 


ALLIEGRO, MARK C., AND HERBERT SCHUEL 
Specificity in the induction of polyspermy in sea urchin eggs by soybean 
HARRIS, DAVID A., ARIEL A. SHERBANY, AND JAMES H. SCHWARTZ 
Purification and characterization of muscle proteins from Aplysia cal- 


DEVELOPMENT AND REPRODUCTION 


LEVIN, LISA A. 
Multiple patterns of development in Streblospio benedicti Webster 
(Spionidae) from three coasts of North America 
NEUMANN, DIETRICH, AND FRED HEIMBACH 
Time cues for semilunar reproduction rhythms in European populations 
of Clunio marinus. I. The influence of tidal temperature cycles .... 
OBATA, CHIZUKO, AND SHIN-ICHI NEMOTO 
Artificial parthenogenesis in starfish eggs: production of parthenogenetic 
development through suppression of polar body formation by meth- 
PECHENIK, JAN A., AND GAIL M. LIMA 
Relationship between growth, differentiation, and length of larval life 
for individually reared larvae of the marine gastropod, Crepidula fornicata 


ECOLOGY AND EVOLUTION 


BUROKER, NORMAN E. 
Gene flow in mainland and insular populations of Crassostrea (Mollusca) 
WOODIN, SARAH ANN 


Effects of browsing predators: activity changes in infauna following tissue 
loss 


GENERAL BIOLOGY 


ELLERS, OLAF, AND MALCOLM TELFORD 
Collection of food by oral surface podia in the sand dollar, leona 
achnius parma (Lamarck) 


PHYSIOLOGY 


MARTIN, NORMAND, AND MICHEL ANCTIL 
Luminescence control in the tube-worm, Chaetopterus variopedatus: 
role of nerve cord and photogenic gland 
SCHEIDE, J. I., AND T. H. DIETZ 
The effects of calcium on serotonin-stimulated ‘edenylite cyclase in 
SHICK, J. MALCOLM, AND JAMES A. DYKENS 
Photobiology of the symbiotic sea anemone, Anthcpleura elegantissima: 
photosynthesis, respiration, and behavior under intertidal conditions 


INDEX TO VOLUME 166 


473 


482 


494 


509 


525 


537 


550 


558 


574 


583 


» 
4 | 
594 
608 
x 


